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mmm 

^J£tt, l&SBn-*/I/ftffi||^ffi»^&ffi*S*iSt(flB2o©feffi||«#SrA* 
LTfrffB&XP I C#flg^#^¥atCA*S*lS^©fiffilS:-ecD^ffl*^j5« 

[»#£3] f5fSB2oa)g«n-*;i/»jg*tt, #jfiy 7r i^;**8fg» 
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f 1 v * frmttxf&mm © ? *? # ;w§# jc^si -r s a / d mm& mm 
torvzjim^ n mmmmmmmm^x^m u & * -v u mitk 

s:^*r z>m 2 (Dmmm^t. ixp i cmmm^zA±iLxmmmfrb<z>7- 
mmfrommm b^yx^—v-jiyjn* mm^-x^y km 

m»v&i&is r=.mmm^ & tgic # * •7mwtmmmmtftf& u mm h ? y * a - 
m®mmt. mm^2(Dmm^m^(Dmmzmm^ntc.m^(Dmm^m^^^ 

mJntmn^TM mrnrnrn^- & # m 1- & mm z$i&® 5 mm z. > iii^iM 
tei&[»3fcs# £ , mmmmm^mmx u & n - * ^ ma-? s? # 

[0 0 0 1] 
[0 0 0 2] 
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#200 0-350876 
fi^tS2o©ifI, SSM (V) £7k¥-mm (H) £M^TfB#tf)tei£& 
[0 0 0 3] 

Jg*T?&"5fc«>, ^^tf&ra^Wtt* (XP I C : Cross Polarization I 
nterference Canceller) &JgvVfc^t*/*#Bfc£ Srff e» D XPICOp 
iCo^Ttt, Mx.tf#|f!!2 000-16533 9 #^#^JC^$ *lT V^ £ „ 
[0 0 0 4] 

xp i ciz&^rttM£-t2>mm*&mw.. stc^ti &$tzmmz 
tifcnwLZ&Gt&umm'r&ifi* ^mmiz^xmrnm^^cD^^m-t^r^ 

[0 0 0 5] 

tit, iH«n-^;i/|si«|^^:h^n-^;i/^«i^^;©2^^;^#^i-s 0 

fCMLT{±Mx.«#^BS6 3 - 2 2 2 5 3 4 #4*3RtCBg3%3*lTV*S. 
[0 0 0 6] 

« £ # n - ft JiftMm & mil izum L n - ij ji$&M%§<d U 7 7 b > xm^ £ #M 

-t & u 7 r i/ y * -fi^o) 2 #5£###t- & . 
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[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

li, *HSf§12/12' T-RFM-^fCM^m^mStl^mT^^^l 3/1 3' 
[0010] 

vmffi.o i %m&izis^T. vmi&mm^i z^^mm^nr^mmm^- 1 oo^ 
H#iM3HB3fi2' ^^Mstivra^sn&^^^i 0 1' £59 
_tT^^$ti^Mr>^^-i 4(;vi»fittitA*ts. vmm&mm 

^51 u 77 1">x28J!r#§i 7tcTO-r^SMn-^;i/5§ig#|i e^yco^ 

102 ttez> 0 

[0011] 

10 0' tviil^.i 2^^£;ftH^/\M4x^£^M#i o l it 
SMI Fff 10 2' £&3 0 
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,: ' #2 0 0 0-3 5 0 8 7 6 

[0 0 12] 

WiZHmm^mi F^#l 02* BP I C#JiM#hLT£^M?&^£?T^ 

, *»Wu:«iffl&tf^l»*%tfofeMf s -*^*«^2^&m*'rs 0 III 

«lCH«»©ttia^tCfeV>T, Wl 8' ttH«iIFi#10 2' 
Mb, 3IfcvfilM^f§i Ff§#l 02&XPI Ctil Fi#iLt5£iSif| 
^PJGflt&frV*, *^6UtC«l©^t>*^#l^*2:^o^^ii^-^^#$:^2' 

[0 0 13] 

H6Srfflv^Tfle*©«ai«CD^«IS:tliWrs. Sg^ 3 A* Lfc Sffi 
[0014] 

£<0^#;i/M#£aMt$B3¥ffl»&iB» (NCO : Numerical Controlled Osc 
illator) 2 5T»Mbfe^#^'jritl 1 2 i: (EPS : End 

less Phase Shifter) 2 6 KA* UjafflHRSCSIfcffV^ F#-5f£«Sf 

MME#£m&U NCO 2 5ti4tS-^^rt 'J 7f#©MiiW?:ff^ 

o 

[0 0 15] 

#1 1 1 Srffl^TfJlfM&2 2' 7?M?«^M$tl, *0>«Mg«5iftS&2 3' T'fltfr 

7£:#K:&IS#*B«2 6* fcA^U Mra^titxp I c#Mf f 

o 

[0 0 16] 
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^©^^©aSl^^^fiRSti-S. fit, k##^^m 

&#nj|^ 2 8 T- J& U Bfc < Z. t. IZ J: y 3cM<fi§M^ £ 

[0 0 17] 

f 5 R E tTffl SfiiSf f # 1 0 O.fcM«iflm0tfg-31 0 1 H<D& 

^-*A> KXP I C#fl8fe# 1 0 4 il<Z)^M^il|sf-T^Wtl^^^^VN 0 
[0 0 18] 

U HlC»o&fitfBW«3:XP I Cf»«bT^5. 
[0 0 19] 

[0 0 2 0] 

V»^-^A> Kfg# : V(t)=V p (t)+jV Q (t), 

(V p (t) : P c hj£4h V Q (t) : Q c hj&£\> 
HfitO^-X A> Fif : H(t)=H p (t)+jH Q (t), 

(Hp (t) : P c hf&£\ Hq (t) : Q c hj*#) 

vmw&micv y r : cos(co VT t+e VT ), 

(o> VT : Vg$fflSf^rt y TMJftR, 9 VT : VMOSf^ -v 'J TtitfB) 

Hitif ^rt y r : cos(o>. HT t+e HT K 



[0 0 2 1] 
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r <D t g vmmjk&Hmwi&mm r Fit, v T x co &m T x co ttjg*T©5£ 

V TX (t)=V p (t) • cos( co VT t+6 vx )"VQ(t) •sin(co VT t+0 VT ) 

=real [V(t) • exp(j(co VT t+6 VT ))] 
H TX (t)=real [H(t) • exp( j ( co H T t+ 0 H T ))] „ 
[0 0 2 2] 

, v RX (t)^t> > H RX (t)iij^T®^T*^^r 

V RX (t)=real [V(t) • exp(j(co y T t+0 y T )) + a y • H(t) • exp(j (co H T t+ 0 
HT») 

H RX (t)=real [H(t) • exp( j (co H T t+ 0 HT )) + « H • V(t) • exp( j (co y T t+ 0 

y -jO )] - 

[0 0 2 3] 

V^M©^n-#;i/f§# : cos(co R t+0 y R ), 

(co R : ^ffn-#;i/MM. 0 v R : vilo^n-*;bfiffl) 

Hfi|?$0DS{f □ -#;Wf : cos(co R t+0 HR ), 

(0 HR : nmm<D^mu-^;vuw . 

[0 0 2 4] 

Vj F (t)=real [V(t) • exp(j ((co y T ~co R ) t+( 0 y T ~ 0 v R )) ) + a y • H(t) • e 
xp(j((co HT -co R )t+(0 HT -0 yR )))] 

V j x (t)=real [H(t) • exp( j ((co H T ~co R )t+(9 HT -fl HR )))+a H • V(t) • e 
xp(j((co yT -co R )t+(0 yT -0 HR )))] = 
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[0 0 2 5] 

( co y T - co R ) = ( co D + co D g) > 

(co D x : £f8-&*^ 'JTJIIE co D 2 : ^fBn&^-V U 7M8HR) 

(e VT -e VR ) = (0 D1 + e D2 ). 

(9 D1 : gf-**t'J7m 9 D2 : S^n^^r-V U 7<ft*B) «. 
[0 0 2 6] 

V B B ( t ) =real [VC*) * ex P(j(("» . VT _£0 R _a) D 1 _CJ D2^ t+ ^ 0 VT -0 V R -0 

D 1 ~ 0 D2^^ a V ' H ^ * exp (j HT" ffl R"° ) D 1 -co D2 ) t+ (^ H T~ 0 

VR -0 D 1 ~ 9 D 2 )))] 

=V(t)+real [a y ■ H(t) • exp( j ((co H T ~co y T ) t+( 9 HT "0 y T )))] „ 

[0 0 2 7] 

tfexp i eft h^>xA--y-;i/:7-<r ^eDA^&^-x/^ fx p i c 

Vg x (t)=real [H(t) • exp(j ((co h T -co R _a) D 1 -a) D2^ t+ ^ 0 HT -0 HR -0 
D 1 ~ 0 D2^^ a H " V ^ * ex P(j vT -a) R" ffl D 1 -co D2 ) t+ ( 0 VT -0 
HR -0 D l -0 D 2 )))] 

=real [H(t) • exp(j ((co H T ~co yT )t+( 0 HT -0 HR -0 VT + 0 VR^ 
+ a H • V(t) • exp(j(0 y R -0 HR ))]o 
[0 0 2 8] 

, xpi c^M^(c|&#Lfe^t±XP I c«9Sm-&v XPIC (t)&tfxp i c 

V xpic (t)=real [-ay-H(t)-exp(j((co HT -coy T )t+(0 HT -0y T )))] 
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- a y • a j_j • V(t) 

XP I Cfo& : -a v • ex P (j(e HR -e VR )) 0 
[0 0 2 9] 

suits 2 8t\ FHftxp i cmmm^tfimznz z tiz 

V o (0=V(t)-a v * a H * V(t) ° 
[0 0 3 0] 

&m&v -r s r £ jc j: y * ©fl^ra^t*^ £ ir »; i$ < ^ £ # 

[0 0 3 1] 

[» w u j: e> ^ * mm} 

Mice*) y , vm&Lt. Hmt&au -*«i^t:fe^fl»W^ot L 

[0 0 3 2] 

^(Dl^MT'XP I ctflEfirtci&tf^Sfcfttcte, XP I Ctt^Jc35ll<B?8t 

H : exp(j(0 HR -6 WR ))lZ&m-f2>W]% : bm&2tlZ> 0 
[0 0 3 3] 
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[0 0 3 4] 

[0 0 3 5] 

[0 0 3 6] 
[M £ -T * * © 
^MM^r^^^MftHIii^ (XP I C : Cross Polarization Interference Cane 
eller) JCT^TOra^CDIftaSSrfT^fcftJCtt, f»A<384tSRFgtfl!) 

[0 0 3 7] 

mu-%jy&mm&&&v&mLfc&mmzmft?&tem>m& (eps :Endi 

ess Phase Shifter) £=gHfU R F ST?© H 

xa> fxp i c&mmvz.totiLtttismiiwm-t.tii&zsK. xp i cica# 

[0 0 3 8] 
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ttnm&m y^&vy'uy ?Mf&m~v&z>o biice^t, v/Homm? 

tl3/13* ^e>Sfc*fS*lS. 
[0 0 3 9] 

o 2 £;;&3 0 

[0 0 4 0] 

ioo' tvmmmm^i z^^mm^tivmrn^mn^/vrd^mm^ i o u* 
, titter 1 4' {cH^M^^iibTA^-r-So 

' J:»J©D-*^SA*i:t6Sfaf 1 5' T'MiHiStlHMgf I 
Fft 10 2* fcfcS. 
[0 0 4 1] 

6, 16' fr£><Z>£#n-;*;;W3#&A:fcfcU f^llt^tlfeP L Lm{^T'M^# 

EPSffl«i^l 0 3, 1 0 3' *m±!-tZ> 0 

[0 0 4 2] 

vmm<z>&m&izi3^x. mmm 1 8 ttvit^f i Ffg-s§- i o 2 zmm-tz 

. SfcHflmS^I Ffc#l 0 2* tt*»«TMiR«£SIS*lfc«E P S 2 01C 
ifflE P S 2 0<Z)ffi;/jf9-s§-£XP I C#flg##i: UT^ISflSaglSI^ 
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[0 0 4 3] 

m&K.Hmm<D&m&Kis^T. mmmi 8' « musses i f^i o 2' 

fcttW-rs. JfcVMff I Ffg-^l 0 2ii£»s&T?M&8t£&a*ifctfcEP 
S2 0' JCA^Sn, D-A;i/fifflitffitll 9t^ti}Ufcfiffli^Sf tSJ: 
5titfB0«#i6S*l&. IfflEPS20' ©ffiiJif&XPICtliftbl 

38^2* ^&ffi*ts. 
[0 04 4] 

&K02&Mv^;*:$i^©««#l 8, 18' (Z>#Ni|fl£H&^£c 
[0 0 4 5] 

^3^f)A*bfelM© I Ffg-JfJi, U T38!8»2 1 ©ffi^T?* 

5-^*'J7jgfl 1 1 S:fflV^T^J¥»2 2t'MiM$^ *©tJMe«3 

7Mg^lc3ESIS*i£. 
[0 0 4 6] 

^©f^^;i/ffi:MIIIIiM (NCO) 2 5t4«lfe-^^'J 
fW»#^&ffr*U NCO 2 5 t 'J 7f ^©MMOT^ft^ 

o 

[0 0 4 7] 

Tfs#l 1 1 £/BV>Tfillf2§2 2' T'M«8fc38j|2*U *<Btfc<£«5«*2 3* 
T?i«WiftJ*#&l»*<**U A/D^$I2§2 4' T*4^fb£ ft^S?*;!/^ KXtft 

[0 0 4 8] 

^(Z)^#;WB E P S0JOT# 10 3 JC«^#<£ffiiaiES:#ik.SJttllS# 
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[0 0 4 9] 

I C£># y -7«c£:# 3 0<da#£&U, SISTgW 

MMift^ #J*#©ifc*lte# 2 8 T'Ifc U m < Z. H IZ J: »J £INif$^2»£ 
[0 0 5 0] 

[0 0 5 1 ] 

vmmwf&$-itv&£i,. mm&&j&&*mm*&a r®fi^^A/D^5 3 

^fcffiffiifc*S^5 4^mBJfc«fc&fTVV NC0 5 6 ©»iM«»SffiffflIt 
[0 0 5 2] 

#n-*;b^#ffiffl©H^^K:BlSBU, v 2 0fc*fbTNC 

O<0$8jgM2fc«lCjSCfcE P S«lHt# 1 0 3 J: yfflAtS. ££H*I 

?ft©^|S#ffl»2 0' KMLTteE P Sffif»«#l 0 3<Z>titfBllHE#|Rr«:£fc3 
tfeifl0 3' &3fiHF-8' J:ytB*t5. 
[0 0 5 3] 

Vii^©/<-^A> Kfg# : V(t)=V p (t)+jV n (t). 



1 3 
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(V p (t) : P c hj£4h V Q (t) : Q c h/&#) 
Hit©^-^;^ Kfg# : H(t)=H p (0+jH Q (t). 

(Hp (t) : P c h/£ih Hq (t) : Q c hf&#) 
V^M^fg^r^ U 7 : cos(co yT t+0 y T ), 

(o) VT : vmm<Dmm*w7m&&. e VT : v^cd^^^ut^) 

HiSM^t U T : cos(oj HT t+6 HT ), 

(co HT : HM©33l#^-vUTM?ffi», 6 HT : H S^i*t'J7fiffl) 



[0 0 5 4] 

£: g VM&tfHM<z>j£'f3'fi#v T x (t)&tf H T x (t) li^TO^T^f 

V TX (t)=V p (t) • cos(oj VT t+0 VT )-V Q (t) • sin(co VT t+0 VT ) 

=real [V(t) • exp(j(<a VT t+0 VT ))] 
H TX (t)=real [H(t) • exp( j ( co H T t+ 0 H T ))] „ 
[0 0 5 5] 



H 



V RX (t)=real [V(t) • exp( j (co y T t+ 0 y T )) + a y • H(t) • exp( j (co H T t+ 0 

HT ))] • 

H RX (t)=real [H(t) • exp( j (co H T t+ 0 HT )) + <* H • V(t) • exp(j (co y T t+ 0 



VT 



))] 



[0 0 5 6] 

VMSfflgf n-*;i/ff : cos(co R t+0 VR ), 

(co R : ^mu-^j\ymmm> e y R : vrajft©Sten-;&;i>fltfH) 
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HfitOff D-*;i/f# : cos(co R t+0 HR ), 
[0 0 5 7] 

MiiL^^I F##V Z F (t)&tKMMM<Z>^§#§£®igL£XP I C#II F 

i#Vj x (t)iiKTfflStitri:^tt5. 

V T u (t)=real [V(t) • ex P (j(( OJy T -Cl) R )t+(0 y T "6 y R )))+d!y * H(t) • e 

xp(j((oj HT -co R )t+(e HT -e VR )))] 

V I x^ =real * ex P(j(( a) HT" 0) R )t+(e HT -6 HR ))) + a H • V(t) • e 

xp(j((a> VT -co R )t+(9 VT -0 HR )))] D 

[0 0 5 8] 

(coy T -a) R ) = (6) D l +co D2^ 
( 0 VT -0 v R ) = ( 0 D 1 +6 D 2 ), 

( e D x : 'gm-ifk**? y.rfltfB, e D2 : Sfe— ^ y rffiffi) . 

[0 0 5 9] 

V B B (t)=real [V(t) • exp(j((co VT -co R -co D j-fflp^tHe VT -e yR -8 

D 1 ~ 0 D2^^°V ' H ^ ' ex P(j(( ffl HT" a R' fl 'D l _C0 D2^ t+ ^ e HT" 9 

VR -0 D 1 " 0 D 2 )))] 

=V(t)+real [ay ■ H(t) •exp(j(( ! » HT -G> VT )t+(e HT -e VT )))]„ 

[0 0 6 0] 

Mt§„ #iai&T*£/&£;ft£n-#;t/&tB^## exp(j(e" HR -e VR )) 



1 5 



ffi|I#2 001-3078187 



#2000—350876 
[0 0 6 1 ] 

*|gBB<Z)^-XA> KXP I C#M^#V BX (t)tt, J^T<Z>5£T?**£fc#T?£ 

V B X ( l ) =reai [H(t) • exp(j ((a> h T -60 R _c0 D i~»D2^ t+ ^ 0 HT -0 H R~ 9 
Dl -0 D2^ + a H ' y W • ex P(j(( a, vT~ co R~ O) Dl" (:o D2^ t+ ^ 0 VT~ 9 
HR- fl Dl" e D2 )))] -exp(j(0 HR -0 VR )) 
=real [H(t) • exp( j ( (o> H T -o> y T ) t+( 0 R T ~ 0 y T )))+ a R • V(t) 0 
[0 0 6 2] 

k-xa>kxp i c$^otltxp i c-t>mnmzmvFht=.m&\* 
xp i c^^#v XPIC (t)^tKxp i c j&mz&Toy&T* m-rz.ii & v%z> 0 

V xpic (t)=real [- a y • H(t) -ex P (j (( co H T -co y T ) t+( 0 H T ~ 0 y T ) ))] 
-a y • a H • V(t) 
X P I C£fr^ : -a y 

#2&E!I!<£>XP I C/^^i:±fa^©XP i CjSf&Mt^i:, t£3fc-^£*iT 

V ^ ^r«f 5: # ^) n - A I^^exp ( j ( 0 HR -0 y R ))tf|&fr;ftT^£ 

[0063] . 

&TOc# 3 r £ immte i: ^ 5 #r<D&TO#;Wraimc^ifrt-3 

[0 0 6 4] 

tt"b*l£jte|SB^*B#§2 0, 2 0' T**i{I£*l££:#>, XPICmiSIl^ 
[0 0 6 5] 



1 6 
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[0 0 6 6] 

wit k -tzzmzzv m&mj&<D mm t £ & ^ s r ^ # -e ^ £ „ $.&vmm 

[0 0 6 7] 
[0 0 6 8] 

*ofcSfiii:ISi0o-A;i/Mt{:J;5XP I c«H£©#fb&l»ih?-S 

[0 0 6 9] 

[0i] 
[H2] 

[S3] 

0^ v ^ -5 n - ^7 ffl ^ © i¥0 5: ^ 1" 7* n ^ ^ 0 t-$> ^> „ 
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me] 

1/1' V/H©^^-*^ 
2/2* Igig-?-*^ 

3 ISiOIFffAM? 

4 lUSM© I Ffg-ffA*^ 

5 «3!«ffi*SB^ 

7/7' V/HM©gfD-^^ff 
8/8' EPS 2 0/2 0' <£>$!JM^- 

1 1/1 1 ' V/H^ff## 
12/12* V/Hj£B#§ 
13/13' V/H^T>^^- 
14/14' V/Hgf7>ft 
15/15' V/H^f9#§ 
16/16' v/H^#n-#;i/#§Jg#§ 

17 «IU7 7U>^M 
18/18' V/H^ff#g 

19 a-*;i/&*B^tft^ 

2 0, 2 0' , 2 6, 2 6' f&M&ffi%g ( E P S : Endless Phase Shifter 



2i -ik*wrmmm 



2 2 , 



2 2' 



5 1 



2 3 , 



2 3 ' 



5 2 
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2 4, 2 4' , 5 3 A/D3£&« 

2 5, 5 6 &tem.M.MW1&M%& (NCO : Numerical Controlled Oscillato 



2 7 




2 8 




2 9 




3 0 




3 1 




5 4 




5 5 





r) 



1 9 
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[01] 



mm 
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[H2] 



± 



<7> , 
CM ' 



CO 

I CM 



N H5 8 



f t 0 • I 

'CO 







CO 




H 





CO 



J 



O 

o 



m 

CM 



1> 



o jL 



8 



CO 

a. 



— * — — — «1 — j 



CO 

a- 



CO 

O 
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